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ABSTRACT 

This is a report on the use of cbmputerized 
instruction in some of the elementary French classes at the 
Dniversity of Illinois (Orbana campus) . This project vas initiated in 
the fall of 196^. The experiments were carried out on the PLATO III 
system until January 1973 at which time the PLATO IV system became 
operational for student use. This research project is to be continued 
until the computerization of the viiole course is completed and a 
thorough analysis of its value for the students has been made. In 
Part I of the report, the essential features of a computerized 
language course are discussed. In Part II, some of the ancillary 
aspects of computerized instruction are considered. (Author/CFM) 
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voiun^ I, Number 1, Fall 1^75 ^'^'~:^'^^^^v:^i^°'i°;::^r; 

'^^T NECLiSAPiLY REPRE- 
St .T Or f-.ClAL NATiaSAL 'NSTlTUTE OF 
FDur^.TrON POSITION OR ^-QUCV 

COMPUTERIZED INSTRUCTION IN SECOND- LAl^TGUAGE ACQUISITION 
Fernand Marty Keith Myers 

INTRODUCTION 

This ii; a report on the .use of computerized instruction in 
some of the elemeiitary i'rcnch classes at the University of Illinois 
( Urbana campus). 'Ihis project was initiated by Professor M. Keith 
Ntyers in the fall of 1968; Professor NJyers was joined by 
Professor Fernand Marty in August 1972. 

The experiin*^nts were carried out on the PLATO III system until 
January 1973 ax which time the PIjATO IV system"^ became operational 
for student use. 'Ihis research project is to be continued until 
the computerization of the whole course is completed and a thorough 
analysis of its value for our students hes been made. 

Ihis report has two partp. In Part I, we discuss the essential 
f e at ur e o i" a c oirip ut e r i d 1 an guage c our;i e; in Part II, we consider 
some of tht;.' ancillary a:3>^:'jt:: of computerized instruction. 
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1: i.lii;: T:.'ij't, wc will attem]^t to ajiswer three questions: 

J. V/i.aL rs:L-.ourojs can a computer system offer 
the laii KuagtJ te acher? 

.'^ . vr :\ at b u ne f i t c an we e xpe ct from a c om p ut e r i ze d 
cours e V 

: i r tiiC b » J n e f i t s be obtain e d ? 

hfjsourcos offered by a computer syi'tem 

A comruter can ua:;Llv compare a student's answer with a rnods,^'' 
an d t e i 1 \. n ^: : ; t, u dv: t. w 1 • t h r u i an s w e» r i s ac ce r: t ab le o r n ot . hi 
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the case of a wrong ?:\nswer, this irrirosdiate feedback is valuable 
only if some remedial Gte^.s designed to prevent the recurrence of 
the error(s) are availabJo. Moreover, the success 'if this remedial 
procedure depends e£:sentiaily on tlie competence of, the human who 
prepared the linguistic maoerials. Unless the materials are pre- 
sented in a systematic, r.tei>-by-3tep progreLsion and unless \J.l' 
the items are constantly a;id car'-fully reviewed, the students will 
derive little profit from th'-} remedial procedure. It has becoiae 
^apparent tiiat the more a lariguage course adheres to the principles 
of prograjnmed .learning, the easiei* it ic to computerize it and the 
more successful the computerized version is likely to be. ' 

The principles of programmed learning have been defined in 
numerous publications. For our part, in the field of language in- 
struction, we published a book in 1962 'end v;e summea ze these' 
principles in the preface to ovr present programnKd text . 

We became interested in computer zed instructiai when it be- 
came apparent in the late 60'o that researchers such as those of 
the Computer-based Education ?<esearch LabC)ratory (l^ivers?.ty oi" 
Illinois) were developing powerful hardware and software systems 
which had technoloniaal resources which could greatly facilitate 
the application of the pedagogical principles of programmed leai-uing 
( individuaJ ized instruction, immediate feedback, error aiialyois , 
remedial branching , etc.). 

llie purpose of our .-esearch is to compare the results obtained 
by students working witi. our programmed text with those obtained by 
students working with the computerized version of the same linguistic 
materials . 

Like the other sections of elementary French at Urbana, our 
experimental classes meet four times a week for the usual 50-minute 
periods. Our students have the option of doing their out-of-elass 
work with the p"^vgrammcd text or with the computerized version. 

What benefits do we exjiect? 

1. Highl^Jr leveij of performance can be attained by increasing' 
the arriuuiit c!' Ic.'irnin.'- jor-ix^:it of tiiiiu riiid/or increasing the amount 
of s tud^^ ti . 
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a. If it is true that it is more efficient to >/ork with a 
computeilzed course than with a progranmied text, the amoant of learning 
per uniL of time will increase and a student will reach a given set 

of objectives in less tims ( f oi example, U20 hours instead of 600). 
Gains of time, no matter how small, would be welcomed by a student 
already committed to taking a language course; in addition, if these 
gains of time were to be subiitantial (30^, for example), we might 
attract to o^^r language courses s.tudent who, at present, are inter- 
ested in languages but do not have enougli time to study. 

b. If it is true that certain features of computerized 
instruction (for example, the constant . interaction between the student 
and the computer) help sustain the student's interest and motivation, 
help him concentrate, and help keep his fatigue level down, the 
student will be.abJ.e to work— of his own accord-- for longer spans of 
time than with a programmed text. 

Of course, we hope that both hypotheses will be true — lor 
at least some students— and that this combination will yield consid- 
'erable improvements in students' performance. If only one hypothesis 
is true, the gain should be substantially greater than the loss. If 
both hypotheses are false, the experiment will be a failure — but 
nothing in the past seven }(esrs has indicated that this might be the 
ca^e . 

,2. There is also the possibiiity that computerized instruction 
can provide a higher level of retention after training has been inter- 
• rupted. For example, we have indications that students who study with 
the computer system show a higher degree of retention after the long 
summer interruption of clei^ses ( l6 weeks at the University of Illinois) 
than those who do not. We ai'e plarming to measure retention levels 
in.iSituations such as two years of training followed by a.. three-year 
interruption and we expect that the gains in retention will be sub- 
stantial. 

. ' It will be a}-.^Q,ut two y^-.-ars before we can begin to determine 
whether the expectations described above will be fulfilled. Although 
our computerized course is operational, there are still some i mpor- 
cant features :;uch as error analysis .and remedial branching (described 
later) whicr:, a^s of October 1975 , are only partially programmed in 
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the computer system. (We estimate that writing the computer code 
just lor the error analysis feature still requires more than 2,000 
hoiirs of work,, and that this task will not be completed until early 
1977.) No meaningfu-L measurement of the value of computerized in- 
struction can be made until all the conputer programming for all the 
peda£;Oe;i cal features is" couplet ed. 

How can tliese benefits be obtained? 

Tlie materials which we are placing on thj PLATO IV system come 
from the 1975 edition of a programmed text which was begun in 1950 , 
tested with .thousands of students, and revised many times. Twenty-" 
five years oftesting have he.lped u^. determine which syntactic, 
morphological, and lexical items should be tauglit , which syntactic 
progression should be followed, and which types of exercises, should, 
be used. 

When we began the present series of experiments in the fall of 
1972, we determined that there were three procedures which migat help 
us computerize our course. We wiUl now explain how each of these 
procedures has f^rec . 

Procedure 1: Indivlduali:^aticyi of the linauLstio materials 

In the ^.^rogi-^irmied text, each statement .(explanation, guideline) , 
is followed by a:i exercise whi.-rh 

a. tests the student's understanding of the statement jUst 
presented 

b. tests the student's recall of some of the statements made 
in i^revious units (cyclic review) 

Preparing the cyclic review for the programmed text was, by fsjr, 

the most time-consuming part of our work. This is due to several 

factors : 

1. We have to keep track of a large number of items* In our 
course, there are about 2,000 discrete items which need to be taught 
and reviewed regularly: about 200 for L;yntax, §00 for morphology, 
1,000 for vocabalary. (Mo:;!, textbooks Vov beginning French show a 
similar inventory; differences, when they occur, are mostly in the 
amount of vocabulary.) As we progress through the course, the numbe^' 
of items which need to be reviewed increases constantly; halfVay 
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through the course, about 1,000 items -have been tauglit and must be 
reviewed regularly. 

2. In order to keep the number of sentences in each exercise at 
a reasonable level, ve mu3t tr^- to review as mfany icems per sentence- 
as possible. For example, in "c^e?. veux plus lui pvetev d^argent.^^j 
we review four .;^aitactic, one morphological and four lexical items. 
Ideally, ve Lihould Ik- able to Juggle all the items which are to be 
reviewed in a unit (up to iseveral hiindreds) in such a way that each 
item is used only once and Lhat we come up with as smetll a nuniher of 
sentences as possible, llie difficulty is that we are dealing with 
three dist inct categories ( syntacti c , morphologi cal , lexi cal) and 
that these cat^'gories dc not mesh very well; if we attempt to review 
the morphological anc. lexical items evenly,, the s^.nitactic review be- 
comes ijnbalanced^ For example, since adjectives can be used in 
only a verj^ small number of syntactic patterns , an adequate review 
of the adjc:ctive£ which we teach in our vocabulary leads to an over- 
review of i::'iCse rat^oerns and of the corresponding morphological 
it ems ( -Je t^- uic j fore xamr^le ) . 

c 

l-nder such conditions, the best that one can do is to work with 
the cyclic review until one fe^^ls that no item is overrevd.ewed more 
than is jixjsolutely necessar-y and that no item is underreviewed (if 
the course is used by the type of student for whom and with whom it 
was developed). 

In spile of these uTiavoidahle shortcomings, a cyclic review pre- 
pared with, great care and much patience can be extremely beneficial; 
it certainly helps the student maintain a constant level of perfor- 
'mari-ee on all the- items he has been taught. 

'Ilie quustion which we need to answer is whether the computer 
system can be programmed to remedy, at least partially, the short- 
comdngs of man-created linguistic materials. In other terms, can 
the co:nputer supply each student with linguistic materials which 
me e t his . ' r e c i i'i c n e e cis ? To do s o wo ul d requi re t h re e le vel s of 
operations : . ^ • ■ . 

1. 'IV.e computer vould have to determine the amount of practice 
a given L^tucieiit ntjeds in order to aiisimilate anew syntactic pattern. 
This j>reserits no great difficulty; for ex/JLmp)le, it can be determined 

6 



137 , . • ■ ^' 

according to the student's general linguistic, ability as measured by 
the computer from his performmce on previous exercises and according 
to his alertness on this particular day as measured from his last few. 
responses. 

2. /ihe computer would have to determine which items are due for 
review in e particular unit; for example, it shouxd be able to state 
that in Unit l6 student N should review 23 syntactic items (no. ^2 , 
63, 7^, etc.), 89 morphological items (no. 2U9, 263, 306 , etc.) end 
1C2 lexical items (no. 1092, IIU3, 1229, etc. K This means th^it we 
would have to "be al^ile to determine for each stiident the successive 
review intervals which are just right for his optimum learning of 
each or the 2,000 items. Hie optimum review interval for each item 
at a particular time would seem to be an interval which — if increased 
at all—would cause the student to make an error on that item. Byt 
there does not seem to be any way a human or a computer can determine 
aaaurately what the successive review intervals shpuld be. If a 
student answers correctly, it may be because: 

a. The review interval was just right. In thi^s case, can we 
assume that Lhis successful review has reinforced the student's 
knowledge of this item and that the review interval should be in-' 
creas*^? If so, what shcjld the new review interval be? 

b. The review interval was too short. This would be bad- since 
this would be a case- of o\^erreview , but we have no way of knowing 
by how much the interval was too short. 

c. Tlie. student made a lucky guess. Any. adjustments vaich we 
then make to the review interval will pe erroneous. ' * * 

If a student answers inoorrectj^, it may be because: 

a. Tlie review interval was too long. If so, v^e have no means 
of knowing by how much. 

b. The student was temporarily inattentive. If the coxuputer 
ass^iiries that the error reflects a lack of knowledge", the adjustirent 
to the review interval will be wrong. 

Si.nce the ideal cannot be realized, we would have to be satis- 
fied with an algorithm which, for example, would simply increase or 
decrea::*- thv revirjv; interval Vor each item according to the student's 
response. Althou/rii rudimentary, thi^v level of individualization 
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would probat'ly provide a better cyclic review than the all-student 
cyclic revi.e\.- we have in V"^ progr.;-i;raed text. 

3. Aftt'r completing steps 1 eiid 2, the computer would -give to , ^ 
itself thii^ kind of command: '*For s-cudent iV^ exercise 9 of Unit I6 % 
shall consiot of I6 sentences. Each sentence shall practice syntax 
item 121 and slmll contain as many items as possible from the following 

syntactic, morphological and lexical, sets : " Before we go any 

further, we must realize that — while this procedure would normally 
ensure that no item is uiiderreviewed by student N — it could not prevent- 
over-eview. As we have already seen, it is impossible to assemble 
hundreds of items coming froxii three different categories into ''sensible" 

T 

sentences in such a way that each item ia. used only once. 

However, the main difficxilty is tha'c individualization of the 
linguistic m.'iterials creates a mathematical mbnster. With this proce- 
dure, ear^h student would review different sets of item,' for each unit. 
Let's suppose, for example, that in a given unit student must re-v^iew 
this sj/ntactic pattern: * - . ' 

Subject Pronoun + Verb + Determiner + Noun + Adjective + Modifier 

J' aahete du pain fvais tous les matins. 

Fince the computer cannot predict which morphological and lexical 
items this p:irticular student will have to revie\T at this particular 
time, it must be ready to L-^upply him with any of all the sentences which 
can be formed with, the itenu: taufrht so lar; the number could 'be: 

6 (persons) x 9 (tenses) x 200 (verbs) x 300 (nouns) x 100 (adj.) x ICO (mod.) 

32,^00,000,000 ('j2 i?illion UOO ;;?i^ion)- 
Admittedly, seme of these' sentences — although syntactically accept- 
able — ATould have to be- rejected because they would not make sense; but, 
even if we kept only one sentence out of each one hundred thousand, ^ 
still would be left^ith the task of being able to. .Qupply 32U,000 sen- 
tences for t:iat single construction. Since a similar number of sentences, 
would be required for mos.t of the other constructions, the total number * 
of sentencer for thu course would be in the millions. 
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Since it is imposGiLle-^ in practice, to store such an enormous. 
nuDiber ::>f j^eutences and have the computer extract rapidly from the 
stored 3et the specific sentences a specific student would require 
at a specific time, -the" computer would have to create the sentences 
ac thev are needed. With this procedure, not a single. sentence, 
would I eed to be stored; the computer v^ould determine which of the 
items to be reviewed can be combined, and it would output the result- 
ing sentences. In other terras, the computer would perform the same 
type of work which ye have slowly and painstakingly done for the . 
cyclic review of the programmed text, but it would do it instanta- t- 
neously and on a made-to-order basiS, 

Wc can, indeed, program the computer to generate we 11- formed 
sentences if we limit the syntajc to a small number of elementary 
rules and the lexicon to a few items. But present,, no one has 

a theory which could handle some 200 rules of syntax' (seme of them 
extremely complex) and some 800 rules of morphology. Nor cai. we tag 
the lexical items . in such a wac/' that all the well-formed sentences 
would be realistic and usable. 

Tlierefore, until we have the theoretical resources necessary 
to duplicate the lingu:.-.tic processes of the hyman mind, we do not 
see any . possibility of individualizing the linguistic materials at 
the pre-response stage. (individualizing the remedial branches after 
an er^or has been made is an entirely different matlter and is dis- 
cussed later in this report^) For the time being, we have to use the 
linguistic materials as they are iii the programmed text and we must 
depend on the other two procedures to reach the objectives described 
in section B. 

Vvocedure 2: Irrrpro-Ang the stiniuliis-r^sponse'evaluation- feedback sequence 

Let us compare the procedure followed by a student working with 
the programir^d text with that followed by a student working with the 
computerized version. (We will use the abbreviation PT to refer to 
the progranunud text and the abbreviation CV'to refer to the computer- 
■ i zed' vers Ion . ) 



step 1 : Presentation of the stimulus <i ^ 

m 

PT: Tlie student looks at the stimulus. He uses a paper mask 
to hide the correct answers printed in the -lower hair of the page. * 

CV: The computer presents the stimulus on the screen. The 
student does not need to use' a mask and there is no danger of his in- 
advertently seeing the model response. , ' * 
StepJ»2 : Response . , \^ 

P'': The student writes his answer. ' ■ 

CV: The student types his ahsver. -^Since the' basic purpose of 
r>,the course is to teach syntax and morphology, the student can — if he 
wishes — ^ress a key and look at the vocabulary items needed for that' 
response. In addition, if the student is confident that he knows the 
correct answer and if "^e believes that typing it would be a waste of 
his time, he can type a 2-letter code word. He is then shown the cor- 
rect answer; he can compare it mentally with the answer he would hav,e 
typed; if his confidence was Justified, he can press a key to remove 
this particular stimulus from the set; if he was overconfident, he can ■ 
press a key to keep the stimulus in the set and have it iresented again 
at the end of the exercise. This feature was added to our CV because it 
became obvious during our early experiments that the students res^ted 
typing long responses when they felt confident they knew the correct answer. 
Step 3 : Lvaluat ion ' 

PT: The student lowers his paper mask by one line and compares 
his response^ with the model. ' . . 

CV: The student presses a key to request that the computer 
evaluate his response, • . , 

There are two essential differences in this third st^ep: 

a. With the PT, the student must evaluate "his answer himself; 
this self-evaluation, in the case of a long response, can require several 
seconds."' With the CV, this evaluation requires less than aalf a second 
on the average. 

b. With the PT, even if the student has been trained to per- 
form thi:^ ::. elf-evaluation carefully,, there will be times when he fails 
to see an error — thereby increasing the probability of recurrence , of the 
error. With the CV, once the computer rputihe has been properly coded, 
the evaluation is always accurate. 
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Correct response ; With the'^PT, the reinforcement is selfr- 
administered* With the CV^the reinforcement is administered by the 
computer and can vary from a single ''Sl/^il/" to- an elaborate Conibination 
Of £;c^oen animation, color slide, personsilized message (written ^an'd/or 
oral)ii etc. , • 

Wrong response : With the PT, the negative judgment is^ "self- 
* inflicted" • and is an end in itself; since the student has seen the 
. correct response (during the self-evaluation) » there- is no wa^^ he can 
have aiicfther try at solving the problem. With tlajp CV, ,$he negative 
judgment is transmitted I;)/ the computer and can-be accompanied ,by 
encouraging^ messeig^s , but the important difference is that this 
negati /e judgment can be the beginning ' of a very fruitful sequence. 
The basic decision the pedagogical programmer musji make at this . 
juncture is whether he^ hi^aiself will set the steps, of the sequence 
or whether he will let the student make his 'own^ decisions. After ^ ^ . 
several experiments, we have opted, for the following procedure: 

a. The student is asked to analyze his erroneouis 

' responr^e and tiry t»o correct it without askings the computer f^or , 
help. If the student belongs to the population for whom the course 
has been written a^-^d-if he has correctly done all the -previous exer- 
cises , he should be able to corrbct most of his errors at this initial 
stage. ■ ' • 

b. 'If tlie student cannot corr.ect .the error(s) without 
help, he can ask for any or all of these levels of help: lexical, 
morphological, syntactic. If this is. not sufficient., he can ask for 
a 'detailed error analysis ; he is then given., a list of the type of 
errors he has made, and> the grammar guidelines he |ih as 'failed to apply 
are shown to him (slides, or \Ji*itten iiaessages ) If the 2tudent can 
find and correct his error(s)j the stimulios is removed from the set 

.. and will not be shown again. 

c. If none of the preceding is successful, the s.tudent 
is- shown the model response. In this case, the stimulios is saved and 
presented again at the end o^ the exercise. 
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With our procedure , the student works in cooperation and ccanstant 
interaction with the computer; he is challenged to discover an^ correct 
his error(s); the computer can help him solve problems methodically 
and continue to do so untiringly for as long as the student requires. 
There are indications that e.^'rors which the jstudent discovers and 
corrects on his own are less likely to recur than those he makes 
with the programmed text. 

We expect that th^ differences we have Just discussed: ease of • 
operatior^ (no mc 3k needed), speed (immediate evaluation), accuracy 
of evaluation, psychologicetl impact (evetluation administered by the 
computer rather tban self-administered, and constant interaction), 
and especiSLlly the procedure which is followed after a vrong response , 
has been\ made will contribute much tOv/ard helping as reach ou;r objec- ■ 
tives. . ' ' ' - 

Procedure 3: Delayed remedial branching 

We find it useful to drm a distinction between- immediate renjedial 

branching and delayed remedied branching. * / « 

In the PT, if the student does not understand the nature of the 
■* ft 

error w^ich he has made ,. he can immediately go to. the Index and review 

the guideline he failed to apply. In the CV, the various , levels of 

..' 

help and the error analysis which we pro'\hLde constitute the iirimediate 
remediSLl branching; since- the student reviews the guideline and applies 
Jit to the cui'rent stimulus, a specied review exercise at this Juncture 
cioes not seem justified. ■ . 

The delayed remedieLl branching which ve use operates as f oll6ws : 
In the PT, the student can keep track of his errc^ by using the 
Error Count Sheets^ At regular intervals, he can look at these sheets, 
determine which items are giving him the most difficulty and do' over 
some^ or all-of J:he exercises which correspond to these items. Al- • 
-though very useful^^ this procedure is rather cumbersome. Its main\ 
drawback is t-hat , .for each item, the student reviews the' originstl 
practice exerciser; therefore, the sentences he works with -do not ^ 
include any of tne elements taught ^ince the element he is reviewing 
was ini^jjWilly presented. With the PT, it would be too exp'fnaive to 
have, for each itemj a set .of re'.iiudial bi*anching exercises ffom which 
the stude.-nt would choose according to the unit he has reached in'^the 
course . 
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In the CV, ve have programmed the computer to record each 
student's performance on .each of the 300 items which give the students 
the most difficulty; the score for each item is computed on no more 
than the lax^t ten occurrences of that item. At any time, the student 
can reques\ the computer to show nim his scores; for example, upon 
asking for a list of the items where his score is less than 85, he 
might see : 



Item' ^' Score based on Total nujfcer of Description 
latest present , presentations 

liO 8Ut "^42 \ Negative partitive 

ij9 7'^ 36 ' Pronominal construction 

expressing reflexive 
. .6h lx)i 31 Verb + Infinitive 

1[U uT , 28, ^ Adj,^ective + Noun 

76 83t ' 7 , ' Adjective + Preposition + 

Infinitive 



(^Phe arrow t indicate:^ that the student answered correctly the 
lair.t tiine'the itemwar. tested.) 

If the -student then tyres 7^, he is taken to a remedial exercise 
IP'nicr. reviews item T-^ with .-.entences which he has never done before 
and which include elements taught since the original presentation of 
item 7U, Yor exiunple, if tiie studt^nt is new in Unit 18, the review ^ 
"sentences will include elements taught oetween Unit 13 ^(where item 7^ 
is taught) and TJnit iB. * ;1!'his feature, too expensive for the PT, 
does not i^resent. a cost problem for the computer system.) Ea,ch 
remedial branciiing e!):erei*so contjiins four sentences. Since the purpose 
of this branchint:', is to bring the student to a point where he will 
perform accurately on a particular item without seeing the corre- 
sponding "rule", the '"rule" is not reviewed before the exercise is 
begun; it becomes available to the student only if his first two - 
responses are v/rong. Of ccursL; , when a student begins a remc'dial 
branching exi?rcise, we i;tart his .score anew for "'that particular 
item so tiiat it will show only 'hi:; performance since the beginning 
of the brui idling exercise. 
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Wiis feature becomes more and more valuable as the student 
progre^jses thorough the course; it is especially .useful at the end 
of the course when all the syntax has been presented . and the student 
does a comprehensive series of exercises designed to bring his per-^ 
formance cn all items to a given level* 

Summ- ■/ 

_ ■ ... ,1 

— -We^havTS' stated that oW p'ui^'os^^^^ to computerize our programmed 
text, and we have explained why we believe computerization works best, 
when it is applied to-^ mate rials which have b^een prepared according to- 
the principles of prograjmned learning* We have described the benefits 
which \:e expect to obtain from the computerized version, and we have- 
analyzt d the procedures through which we hope to reach our objectives* 

PART- II 

In this section, we will consider some of the problems we are 
encoun ::,ering and some of the questions which are being raised as we 
proceed with the computerization of our course. 

The need for a computer-operated audio device"" 

FLATO IV terminals can be equipped with an audio device which 
allows instant random access to any part of a magnetic disc to .record 
;,the st ident's voice Or play back any of several hundred mess ages • * 
/With this device, oral exercises ( dictation , oral traribformat ion , 
listening comprehension, pronunciation practice, etc.) can have the 
same flexibility as the written exercises; the device can play 
instantly whatever sentence is needed by the student. Furthermore, 
it can be used to increase the effectiveness of the feedback a 
student jreceives in written exercises; for example, a correct answer 
on akparticularly difficult sentence could be "rewarded" with a special 
spoken message, and some errors might be 'remeglied more effectively if 
the review were presented orally. 

While we do not have any firm data aboxA the gains which can be 
obtained by using an audio device, we have been able to compsire 
classes using the audio device with cleisses having to use^egular tape 
machines for the audio-oral exercises. There are obvious gains^T. 
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time cutained by being able to do all the oral and written work on 
the stuTie inacliine and by not having to do all the manipulations which 
are neceoGaiy to replay an itc^m or to search for particular items 
on a tape recording. Tliere is also "an apparent increase in the 
student^s aho.lity to suif>tain his interest and motivation when he 
workij at a terrrinai equipped with an audio device. 

ohould tiie comj.'Utorized vei^sion be^self-contMne^^^^ 

At the beginning of our 1973-197^ experiment, the students did 
not have a textbook. All the explanat i ais and exercises were avail- 
at)le''oniy'"6n the computer system.^ Tlie advaiitages of presenting the 
explanations on the terminal screen are that they can be accompanied 
by animated graphics or slides, that they can be .interlaced with 
questions which- check the student *g understanding and-r-of course— ^that 
the student does not need to carr^^ a book and refer to it while 
workir.g at tlie terminal. 

However, we found that there were considerable drawbacks: 

a. With a book, a stullent can go rapidly and easily .from page to 
page, comparp explanations, review, londerline, write notes in the 
maj'gins , eta. - ' . . 

4 i . 

b. llie tei-minal screen on the PLATO IV system displays 6U 
characters across and 32 lines vertically. This is not enough for 
many of the cnarts which are needed I'or language 'instruction , charts 
which most of tiie time lose their effectiveness \/hen they are sub- 
divided. 

c. Souetimes it i-:. difficult to understand a concept unless the 
whole paragraph where it is expressed is in front of our eyes'; on 
PLATO IV. long [>aragraphs must be split into several sections and , « 
this may Interfert} with comprehension. 

For these reasons (and possibly others), the students generally 
reported that reading explanations on the computer screen was more 
tiring. tlian reading them on printed pages and that they had difficulty 
tinders tanding and retain! ng. material. About haJ.fway through the 
course, tiiese object Loris L"jcariic so strong that we had to distribute 
hand-outs witii the j-rinU^d Ur/X of tho"*(jxi)lanations . 
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Thus, excej't for the explanations' which V^qiiire the use of the 
audio device, thiii group of students showed a strong preference for 
studying each explanation in a book and then doing the corresponding 
exercise on the computer syst 

V'e are planning to investigate this point further and it is o 

possib'e that, in the final form of this computerized course^, the 

-st-ijderiT^ vrir-lIave'~a'^*oice. EacTTtime ^hey start working with the 
computtr, they will be asked whether .they prefer to use their books 
or havt the explanations shown on the screen. 

The riirK factor in the utilization of computeri'zed instruction 

I J' a gain of time in reacning a given set of ob jectives is one 
of the benefits to be expected from computerized instruction, then 
the ef :'icierit use of time while -using k terminal becomes crucial. 
I». laii[';uage' study, a student may have to type sentences of 
^ over 1 '0 characters. If upon completing a sentence, a student real- 
izes t lat he has made, aii error, he should be able to correct any 
indivi lual word or add words without having to retype the rest of 
the se itence. 

Tae computer should respond rapidly. For example, in our lan- 
guage exercises, lt,-s3 than half a second on the average elapses be-- 
tween the moment the student presses a key to request the evaluation 
of his answer and the appear.ance of the 'computer's evaluation on the 
screen. A delay of five secoids , by itself, may seem insigiiifict.r. 
but — since our language stlidents have to make frequent requests — ti;- 
time g.'iined by having a delay of only h^-lf a second becomes consider- 
able. Koreovei', long delays — especially for the evaluation of the 
student's response— cause, n drop of attention and interest. 

Tlie efficient use of time also requires that computer terminals 
be conveniently situated so that they can be reached rapidly from any 
part of the: campus and that each student have immediate access to the 
terminal for whichMie h?-is been scheduled; this means that, if a 
student ha^; reserved a'term^inal from 9 to 1?., the terminal should be- 
come available at 9, not 9'^j» In view of the present high cost of 
terminals and communication lines between terminals and the central 
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computer, it i-. not possible to. instjall enough terminals so that any 
student at emu time co^ild be practically certain of having immediutv^ 
access to a tenninal without a prior reservation. The fact that a 
student must schedule, his computer work for particular times is 
certainly a negative f act or ;_jv^i th^^ 

"any time. Obviously, Gtuder.ts will become reluqtant to use computer- 
ized instruction if, .in ord;-r to gain access to u temuned, they have 
to waste more time than they could possibly save by usin^/ the system. 

_.Fpr_.the._j3ucces-»--o^f---computeri^^^ 
the cost of terminals be considerably i^^duced and that the^students 
have far greater freedo^n in their access to terminals. (The sug- 
gestfon that the students use the tenrinals as. a group at times 
scheduled for their regular classes^ is unacceptable, for beginning 
language classes; a^j it is, language students already do not have, 
enough oral practice with a live teacher -and we certainly' do not 
w.a;.t to replace some of that teacher^directed work with computerized 
instruction. To be of value to us, computerized instruction must be 
in addition to, not inste.ad of, our regular classes.) 

Ihe computer, system should be thoroughly reliable. This means 

that : 

a. unplanned interruptions of sei-/ice should occur only rarely 
tcertalnly no more than once a week). Such interruptions are par* 
ticularly annoying since they onen involve the irretrievable loss of 
data necessary for remedial branching. " 

b. interruptions., if they do occur, should be short, and the 
students, should be immediately informed of the probable duration of 
the interruption. 

Finally, conditions which cause „ distraction and waste of time 
should be eliminated: high^noise level (by ruachines and people), " 
unpleasant heat and humidity levels, poor seatiug conditions, poor 
ligjiting, etc. 



'IVping ::kiU ;iiid comput^^ri ?ed' instructi 



on 



Unles-; a language student can type well enough to be able to 
concentrate his whole attention on the subject he is learning, he 
will not receive the full bt^nefits of coraputeri .^ed instruction. 
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A language r>tudent who Imu to search for every letter on the key- 
board and who i'3 unablt.' or unwilling to improve his typing is 
clearly w^uj-tin:; nis ti::ie at a compUjt;.er terminal. But this does not 
mean that the :vp_ud.eriL.JiLiould -hav^— trirxe-s-kiii^-ol^ er^t5'fe"ss1:oh:a:i:^ypist ; 
indeed, a Gpeed as low as 80 characters per minute (even with only 
two fingers; ) i^ quite sufficient. (On the PLAl'O IV system, it is 
possible to comniuiiicatu with the computer without typing simply by 

touching various area::: of the screen, but ^ this _t_ecjmique _ is useful 

only for some simple types of exercises.) 

A q ue s t i on vh 1 cb '. v: r i t s s e r i ous i n vp 3 1 i. gat i on is whether le am i ng 
a second language th;ruugn typewriting is as effective as througl-i hand- 
writing. Ilie kinetic memories involved are quite different and may 
vary considerably in their effectiveness. In any case, a device 
which could read handwriting, (even if it could recognize only well- 
formed letters) would be of great value. 

Cc nflict ing cviews about the use o ' computerized instruction 

]et IAS assume ,that tb.e ext)eriments we ^are conducting now with 
volunieei' students prove that computeri:ied instruction allows the 
student to rt^acii levels of performance substantially hi^er than 
those they •.;ould reacli with the programmed text. Should we then 
decide/ that all th.e students taking a ]''rench cours.e should study 
with the computer? If so, should we do tiiis by requiring attendance 
at a computer terminal a specified nuinL>er of hours per week or by 
makin.:.thc course materials available only on the computer system? 
Shoul'i we ■ /ri vc all ohe exauu nuti ons on the icotnputer? 

r.trori,-^^" case couJ.d ue. :r.aae ' for the required use of computerized 
instr iction. :t mi,7:ht .b'^.: ar^.-ued tnat a teacher's foremost' duty is 
to Ir. nfj; eai^ii of hi^^ i^.tudcnts to the hi[-Jiest possible level of per- 
form aj- ce 3nd tiiat in oi*dL-r to do i.-o it is his responsibility to 
choose the "host'' courst:^ cbjuctives, the "best" textbook, the "best" . 
classroom tec:ini.[ues, '.aid "best" mediimi of study for out-of-class 

work. 

Objections would coiii'j from students who cannot type ar.d who would 
claim tiiat the ability to t.vpe should not be a prere^fuisite ''or a 
French coui*se, from studeijts who claim that they are *ifraid of machines 
from students wlio belitrv^; that compiaters dehumanize the educational 
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process, fr<;ir; :;tudents who — in "the nanie of privacy— do not want a ■ 
teacher to be ubiu to gather data about their studying, etc. 
— . — c-trr am'T!-x\-'::ri<j::cc'Vhdu:ut^ii tlTalTthis type of coercion usually 
ftdls; tiie students vho are compelled to i^se a method or technique 
against their ^.i ll~whatuver the cavise ol their hostility maybe — 
show such a lack of apilication that the poor results they^btain 

Lrove i.o ti:eir sat i s fact Lou that their hostility was justifie^d and 

\ . 

that-- they vouia"l:avo'T:r/iTu^ free to^,^ 

choose th.eir own nio di lan ol' study. 

■Sonie leaciiers (for ppdn^op-i ca,} rt'asons) and some administrators 

(for financial re-asons) might adopt ar. opposite point of view.- Ihey 

mi.Tht think that access to the. computer system should be a privilege 

.and should be restricted to the students who shov; clear evidence 

tf 

that they intend tc reach their own highest possible level of per- 
formance. Wiiy, they irditiit /.ay, f^ow a student to tie up a terminal 
when his ambition .does not Higl^^'r than doing the ver^y minimum 

airioiint of work needed to pass the course? 

Oi.ir own preference is to continue t6 make the lise of the computer" 
optional. We caisider that PLA'iU TV is an educational resource 
similar to the librai^y. Wc point out' to our students the potential 
benefits tney .,can .d^-*ri.ve froirv the computerized version of the course 
juid we stresc that the:;e benefits can reach their full value only 
when the computer is u:-ed regularly. We leave the students totally 
free - o usu the computerised version ^t::; they wish: they con skip 
forward, redo uny exercise, select ^Jie type of help which they find., 
most bt^'nuficiul , etc. We are confident that the students thems.elves 
crM\ ass^-ss the value of eoiii} ute r i sed instruction accurately; if — on 
tric:^i' (Av:— they i'lno th<.l it does indeec heli them leam, its success 
v/ill be ajsia-ed> ' , 

We also believe that, in language courses » the computer should 
not be u:.ed to ^;ive e^i'uiiin at i onV> ' that count toward the student's 
f^;rade iu,, tht? cjurse. 'Ihur.- Is tht^ innerent danger that a student who 
doers not receiv the rrade "w-' tninkL* lie' deserves will blame ' the com-;- 
puter ?;jnii s,c.y that it. made nist^it'.e in [irocessing some of his answers 
or in corrput.inr f^.is fi-ad<,. i-!on-o\^er, some students who feel quite at 
ease wh.en they do practic'^ vK>rk witl; tlii.- computer become very nerv.ous 
if an examination is /Tivvii. Thii;, Lne»vitably, leads to negative 
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attitudes tov^ard computerized instructiosL^in _£^Ji*5i^ and t.ovard-4>h-e 

coiirse in particular. 

In short, we believe that the success of computerized instruction 
depends on the student's regarding the computer system not as a 
tyrannical taskmaster, but rather a^s a tireless and resourceful tutor 
always ready to help when needed. 

. Oral free expression 

In a typical language course, tl.a student is expected. to do one 
to "uho hours of out-of-claes work Tor each hour, spent with the teacher. 
In class, the teacher usually tries to^ have some fi>ae oral expression 
practice in addition to the directed expression practice (only* one. 
response acceptable for each stimulus) through which he teaches syntsjc 
and morphology. With that system and with classes of some 20 students, 
it is difficult to give each student more ..han 2 minutes a week for 
truly free oral practice and there are considerable differences be-r 
tween the levels (accuracy and fluency) obtained in directed expression 
and free e.xprfssion. We tried to determine whether this situation 
could be improved with the v^e pf programmed materials. 

One of the basic" principles of . programme; d learning theory is that 
the materialc are tested repeatedly until the sequencing of the_items* 
to be taught, the explanations and the exercises sure so clear that nd 
outside help is needed i:or their use; that is, prograjmned materials 
should allow total self-ijistruction . ^ ' 

After the publication of 'the 19^5 version of our programmed 
materials, we tried to have the students work with these materials 
entirely on their own (total self- instruct ion) so that all their 
^ime with the teacher would be spent on free expression. The class 
■ v^as divided into groups of three or four students fpr the free ex- 
pression practice and each student was given ten minutes of practice 
per week. To facilitate the self-inst ruction work, we installed 
high-fidelity audio equipment and the students used soundproofed 
rooma which allowed loudsijeal-:or listening (rather than the more 
tiring headphone listening). 

rhi'.; experiment was performed several times with the programmed 
text and once with th^ cfomputerized version. Each time, it failed 
on two counts ; . 
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a. The vast majoiity of the students (see next section for 
exceptional t^tudents) did not do as well with the programmed materi- 
als as they would have dont if .ii^ome classtinie had been spent on them. 
Wliether we u.-.^ the prograbirned text or , the computerized version, total 
SGll'-instruetion results in a losrj. 

In X^*^A-.-G^'-?'^-^5?-i^-^ , tliere_vas--a little— prog-res-s-in -f luency-,- 
but it was more tiiaii offset by a loss- ir. accuracy (probably caused 
by the failure of {a}). Altaininc satisfactory levels of accuracy 
and fluency in i^ee expression does not seem possible solely through 
classroom tract ice. ^ 

I'"or the time bein^, there does not seem any Way of simplifying 
or accelerating the process^of acquiring satisfactory' levels in free; 
ex])ression. Wt. will hav^^o continue to df^pend on a balanced combi- 
nation of di reefed .expression and free expression in class iand much 
free .expression practice obtained through the use of exchange students 
tape correspondence, sojourns in the foreign country, etc. 

Conrputeri^ed instruction and the exceptional student 

By exceptional student, we mean the type of student who is 
higiily-gi fted for language ^sM^dy^^^^^hi^ motivated and self- 
disciplined. 'I!iis student finds the usual language class too s!Low 
md much of his tiite tiiere is wasted. 

Language deparxii^nts rarely give the exceptional student the 
attention he deserves. Such students are too few in number to 
warrant the setting up- of special sections. 

^ We have begun an exTjeriment designed to determine whether a 
combination of computerized instruct ion and teacher-directed activ- 
ities could mtike small sections (for example, four students) finan- 
cially viable. IVie group we have this year meets only one hour per 
week with the teacher. If this should prove adequate, a single teache 
could carry four such groups at four different levels, an* this . 
combination could be considured a teaching load eqiial to one regular 
-course . 
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CONCLI^ION 

!-any language teachers today have not had any training in applied 
linguistics, have not heard of programmed learning, and. feel ill at 
ease — if not downright hostile — when educational technology is dis- ^ 

"cussec. What v:hance is there that they will show any interest in a 
iTiethoc of instruction which combines these three fields? . ■ • . - 

lliose of us who work on this project would be pleased to try to 
show that computerized instruction can have its place^n the humto- 

ities and that it does hold much promise for the rejuvenation^ ofL _ _. 

sec on language ax^qui^ition. We can meet here at the tbiversity of • 
Illint.as with anyone who a's interested in this project and would like 

'to follow its development. ' ' , ' 

Notej 

1. For a description of the PLATO systems, see Elisabeth R.' lyman,- 
Plato Highlights], July 1975 and David V. Meller, Using Flato 'IVy 
July 197^ (CERL, Lhiversity of Illinois). 

2. Femand Mai'ty, Fvoavcuming a Basio Foreign Language Course ^ I962, 
out of p'f-int , reviewed by John Carroll in Contemporary Psychology ^ 
Noveiriber 1962. 

3. Femand Marty, Elements for Self-Expression in French (Champaign, 
Illinois: Audio- Visual Publications, 1975) > P* xii-xiii. . „_.... 

h. Most of the computer' programming for this cburse has been done by 
Robert Ariew (now at Pennsylvania State^liiiversity) , Robert Hart 
(University of Illinois) and Susan Campanini (University of 
Illinois). 
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